2002 02/26 T1JE 22:43 FAX 03 3288 3222 Ktsuragi Patent 3030/058 



FQ5-574 2 & 



What is claimed is: 
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1 . A multiple access communications system comprising: 
a master station; and 

a plurality of slave stations, each of which is connected to the 
master station using a multiple access controlled uplink and a broadcasting 
downlink and is connected to at least one tenrmal, wherein each of the slave 
stations comprises: 

a transmission buffer for storing data received from a terminal as uplink 
transmission packets.; 

a condition memory storing a transmission condition for packet 



HI 

n 10 concatenation; 



a packet concatenation section for concatenating a plurality of uplink 
transmission packets slorcd in the transmission buffer within a range satisfying the 
transmission condition, to produce a concatenated uplink transmission packet; and 

a transmitter for transmitting the concatenated uplink transmission packet 
15 to the master station. 

2. The multiple access communications system according to claim h 
wherein the packet concatenation section concatenates a plurality of uplink 
transmission packets within an upper limit to number of uplink transmission packets 
determined by the transmission condition. 

20 3. The multiple access communications system according to claim 1, 

wherein the packet concatenation section concatenates a plurality of uplink 
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transmission packets within an upper liniit to a total amount of uplink transmission 
packets determined by the transmission condition. 

4. The multiple access communications system according to claim t, 
wherein the transmission condition is previously set such that concatenation of the 

5 plurality of uplink transmission packets is performed only when a total amount of 
first additional information that would be added if the uplink transmission packets 
cue individually transmitted is not smaller than an amount of second additional 
information that would be added if the concatenated uplink txansinission packet is 
transmitted, 

10 wherein the packet concatenation section concatenates the 

plurality of uplink transmission packets when the transmission condition is satisfied. 

5. The multiple access communications system according to claim 4, 
wherein the slave station further comprises: 

a table memory storing a table containing correspondence between a packet 
15 data size and an amount of additional information to be added when individually 
transmitted. 

wherein the table is used to determine whether the total amount of first 
additional information is not smaller than the amount of second additional 
information. 

20 6. The multiple access communications system according to claim 4, 

wherein the slave station further comprises: J 

a table memory storing a table containing correspondence between a packet 
data size, a number of packets to be concatenated, an amount of additional 
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information to be added when concatenated, and 

wherein the table is used to determine whether the total amount of first 
additional information is not smaller than the amount of second additional 
information. 



5 7. A multiple access communications system comprising: 

a master station; and 

a plurality of slave stations, each of which is connected to the 
master station using an uplink and a downlink and is connected to at least one fixed 
speed data tenninaJ, wherein 
Q 10 the master station comprises a time synchronization packet 

m transmitter for transmitting a time synchronization packet to the slave stations lo 

obtain time synchronization with the slave stations, and 
each of the slave stations comprises: 
a converter for converting all fixed speed data received from the at least 
15 one fixed speed data terminal to uplink transmission data packets in synchronization 
with the time synchronization packet, and 

a transmitter for stalling transmission processing of the uplink transmission 
data packets when the fixed speed data from all of the at least one fixed speed data 
terminal have been stored, 

20 8. The multiple access communications system according to claim 7. 

wherein each of ihe slave stations further comprises: 

a detector for detecting at least one fixed speed data terminal that is in an 
active state, 

wherein the transmitter starts Ihe transmission processing of the uplink 
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transmission data packets when the fixed speed data from all of the at least one fixed 
speed data terminal that is in the active state has been stored. 

9. The multiple access communication system according to claim 7, 
wherein the master station periodically transmits a transmission permission packet 
5 to the slave stations. 

wherein the converter converts the fixed speed data to uplink transmission 
data packets in synchronism with the transmission permission packet, and the 
transmitter performs transmission of the uplink transmission data packets according 
to timin g designated by the transmission permission packet. 
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10 10. A multiple access communications system comprising; 

Q a master station; and 

a plurality of slave stations, each of which is connected to the 
master station using a multiple access controlled uplink and a broadcasting 
downlink and is connected to at least one terminal, wherein each of the slave 
15 stations transmits an uplink data packet and an uplink control information packet to 
the master station as an uplink transmission data packet wherein each of the slave 
station comprise: 

a first buffer for storing uplink transmission data packets; 
a second bufler for storing uplink transmission data packet status 
20 information indicating a status of each of the uplink transmission data packets; and 
a buffer controller controlling such that, when an uplink transmission data 
packet is stored In the first buffer, a control flag is set to not-changeable and is 
added to uplink transmission data packet status information corresponding to the 
uplink transmission data packet, and the uplink transmission data packet status 
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information with the control flag set to not-changeable is stored in the second buffer. 

11. The multiple access communication system according to claim 10, 
wherein the buffer controller previously sets an upper limit to a number of uplink 
ixansmission data packets to be set to not-changeable, wherein, when a number of 
5 uplink transmission data packets exceeds the upper limit, the buffer controller sets 
the control flag to changeable and adds it to uplink transmission data packet status 
information corresponding to uplink transmission data packets exceeding the upper 
limit, to store the uplink transmission data packet status information with the control 
flag .set to changeable in the second buffer 

2f 10 12. The multiple access communication system according to claim U. 

fll wherein each of the slave stations further comprises a condition memory storing a 

gj transmission condition lor packet concatenation, 

wherein, when a number of uplink transmission data packets set to not- 
y changeable falls below the upper limit the buffer controller determines whether the 

fU 15 uplink transmission data packets set to changeable stored in the first buffer satisfy 
F| the transmission condition, and 

when the uplink transmission data packets set to changeable satisfy the 
transmission condition, the buffer controller sets a control flag of uplink 
trcinsmission data packet status information corresponding to each of the uplink 
20 transmission data packets set to changeable to not-changeable., and concatenates the 
uplink transmission data packets set to changeable in sequence 1q produce a 
concatenated uplink transmission packet for transmission to the master station. 

13. The multiple access communication system according Lo claim 1 0, 
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wherein the buffer controller controlling such that, when the uplink control 
information packet is stored in the first buffer, the uplink control information packet 
Is stored at a location of the first buffer immediately before the uplink transmission 
data packets set to not-changeable stored in the first buffer 

ft 14. A data transceiver connected between a master station and at least 

one terminal to transfer data between the master station and the at least one terminal, 
comprising: 

a transmissiont buffer for storing data received from a terminal as 
uplink transmission packets; 
Hs 10 a condition memory storing a transmission condition for packet 

5 concatenation; 

5 5 1; 

Hi a packet concatenation section for concatenating a plurality of 

M 

uplink transmission packets stored in the transmission buffer within a range 
satisfying the transmission condition, to produce a concatenated uplink transmission 
15 packet; and 

a transmitter for transmitting the concatenated uplink transmission 
packet Lo the master station. 

15. A data transceiver connected between a master station and at least 
one fixed speed data terminal to tensfer data between the master station and the at 
20 least one terminal, comprising: 

a packet data generator for generating uplink transmission data 
packets from fixed speed data received from the at least one fixed speed data 
terminal, in synchroni7ation with a time synchronization packet received from the 
master station to; and 



m 



01 



2002 02/26 TUE 22:48 FAX 03 3288 3222 Ktsuragi Patent 1036/058 

FQ5-574 34 

a data packet transmitter for performing transmission processing 
of the uplink transmission data packets when the lixed speed data from all of the at 
least one fixed speed data terminal have been received. 

16. A data transceiver connected between a master station and at least 
5 one terminal to transfer data between the master station and the at least one terminal, 
comprising: 

a first buffer for storing uplink transmission data packets; 
a second buffer for storing uplink transmission data packet status 
information indicating a status of each of the uplink transmission data packets; and 
10 a buffer controller controlling such that, when an uplink 

transmission data packet is stored in the first buffer, a control flag is set to not- 

m 

ft! changeable and is added to uplink transmission data packet status information 

gl corresponding to the uplink transmission data packet, and the uplink transmission 

Q 

data packet status information with the control flag set to not-changeable is stored in 
15 the second buffer. 
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17. A method for transferring data between a master station and at 
least one fixed speed data terminal, comprising the steps of: 

storing data received from a terminal as uplink transmission 

packers: 

20 concatenating a plurality of uplink transmission packets stored in 

the transmission buffer within a range satisfying a transmission condition for packet 
concatenation, to produce a concatenated uplink transmission packet; and 

transmitting the concatenated uplink transmission packet to the 

master staliun. 
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US. A method lor transferring data between a master station and at 
least one fixed speed data terminal, comprising the steps of: 

generating uplink transmission data packets from fixed speed data 
received from the at least one fixed speed data terminal, in synchronization with a 
5 time synchronization packet received from the master station to; and 

performing transmission processing of the uplink transmission 
data packets when the fixed speed data from all of the at least one fixed speed data 
terminal have been received, 

19. A method for transferring data between a master station and at 
10 least one terminal, comprising the steps of: 
fil storing uplink transmission data packets in a rlrst buffer; 

storing uplink transmission data packet status information 
indicating a status of each of the uplink transmission data packets in a second buffer; 

when an uplink transmission data packet is stored in the first 
15 buffer, setting a control flag to not-changeable and adding it to uplink transmission 
f ^ data packet status information corresponding to the uplink transmission data packet; 

and 

storing the uplink transmission data packet status information with 
the: control flag set to not-changeable in the second buffer. 

20 20 A multiple access communication method between a master 

station and a plurality of slave stations, each of which is connected to the master 
station using an uplink and a downlink and is connected to at least one terminal, 
comprising the steps of: 
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at a siave stations 

generating a plurality of data packets from data received from the 
at least erne terminal; 

transmitting a transmission request packet containing a total 
5 <tmount of data packets to be concatenated to the master station; 
at the master station, 

in response to the transmission request packet, transmitting a 
transmission permission packet containing a total amount of data packets permitted 
to be concatenated to the slave station; 
10 at the slave station, 

p concatenating a plurality of uplink transmission data packets 

within a predetermined range to produce a concatenated uplink transmission data 



packet; and 



transmitting the concatenated uplink transmission data packet to 
15 the master station. 



